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(57) ABSTRACT

An LED module includes a substrate, one or more LED
chips supported by a main surface of the substrate, and
wirings. The substrate has one or more through holes
penetrating from the main surface to a rear surface. The
wirings are formed on the substrate and make electrical
conduction with the LED chips. The wirings include pads
which are formed on the main surface and make electrical
conduction with the LED chips, rear surface electrodes
which are formed on the rear surface, and through wirings
which make electrical conduction between the pads and the

rear surface electrodes and are formed on the inner sides of
the through holes.
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1
LED MODULE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a Division of application Ser. No.

13/369,571, filed Feb. 9, 2012, which 1s based upon and
claims the benefit of priority from Japanese Patent Appli-

cation No. 2011-26857, filed on Feb. 10, 2011, the entire
contents of which are imcorporated herein by reference.

TECHNICAL FIELD

The present disclosure relates to an LED module 1ncor-
porating LED chips, and more particularly, a so-called side
view type LED module.

BACKGROUND

FIG. 14 shows a conventional LED module 1n a related
art. As shown in FIG. 14, an LED module 900 has a structure
where three LED chips 931, 932 and 933 are mounted on a
long rectangular substrate 910. The substrate 910 1s formed
with a plurality of electrodes 921, 922, 923 and 924. The
clectrodes 921, 922 and 923 are respectively die-bonded
with LED chips 931, 932 and 933. The clectrode 924 15 a
so-called common electrode which makes electrical conduc-
tion with the LED chips 931, 932 and 933 via a wire. The
three LED chips 931, 932 and 933 are surrounded by a case
950. The case 950 1s made of frame-like opaque resin
material and 1ts inner space 1s filled with light transmitting,
resin (not shown). The LED module 900 1s configured as a
so-called side view type LED module which 1s mounted on
a circuit board, with a lower surface (in the drawing)
extending 1n a longitudinal direction of the substrate 910 as
a mounting surface. The LED chips 931, 932 and 933 emiut
red, green and blue light, respectively. The LED module 900
1s configured to emit white light by mixing the light from
these LED chips 931, 932 and 933.

However, there are ever increasing requirements for
reducing the size of the LED module 900. For example, in
order to restrict a projecting height of the LED module 900
from the circuit board on which the LED module 900 is
mounted, there 1s a need to make the substrate 910 more
compact. This reduces the space for mounting the LED chips
931, 932 and 933. To mount the LED chips 931, 932 and
933, additional space, 1n addition to the space needed for the
LED chips 931, 932 and 933, 1s needed for wires connected
to these LED chips and a portion of the common electrode
924 to which these wires are connected. In addition, the area
ratio of the electrodes 922 and 923 to the substrate 910 1s not
small. Thus, this makes 1t diflicult to achieve a compact
substrate 910.

SUMMARY

The present disclosure provides some embodiments of a
side view type LED module capable of being compact.

According to one aspect of the present disclosure, there 1s
provided an LED module including a substrate, one or more
LED chips and wirings. The substrate includes rectangular
main and rear surfaces which are in opposite to each other,
and a bottom surface which 1s a mounting surface and
connects long sides of the main and rear surfaces. The
substrate includes one or more through holes penetrating
from the main surface to the rear surface. One or more LED
chips are supported by the main surface of the substrate. The
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wirings are formed on the substrate and make electrical
conduction with the LED chips. The wirings include pads,
rear surface electrodes and through wirings. The pads are
formed on the main surface and make electrical conduction
with the LED chips. The rear surface electrodes are formed
on the rear surface. The through wirings make electrical
conduction between the pads and the rear surface electrodes
and are formed on the mner sides of the through holes.

In one embodiment, the wirings expose the entirety of the
bottom surface of the substrate.

In another embodiment, three spaced LED chips are
arranged along a longitudinal direction of the main surface.

In another embodiment, the substrate has two through
holes and the wirings include two through wirings.

In another embodiment, the two through wirings deviate
from the LED chips making electrical conduction with the
two through wirings 1n the longitudinal direction and over-
lap with the LED chips 1n a transverse direction of the main
surtace.

In another embodiment, the rear surface electrodes
respectively include two 1ndividual electrodes making elec-
trical conduction with the through wirings.

In another embodiment, the two through holes are dis-
posed 1n a portion 1n the substrate opposite to the bottom
surface 1n the transverse direction.

In another embodiment, the substrate has a pair of lateral
sides and two corner grooves. A pair of lateral sides connects
the main surface and the rear surface in both ends of the
substrate in the longitudinal direction. The two comer
grooves are interposed between the lateral sides and the
bottom surface, and reach the main surface and the rear
surface 1n a thickness direction of the substrate. Further, the
wirings include two comer groove wirings formed on the
inner sides of the two corner grooves.

In another embodiment, one of the two corner groove
wirings makes electrical conduction with a plurality of LED
chips and the rear surface electrodes include an end common
clectrode connected to the corner groove wiring.

In another embodiment, the other of the two corner
groove wirings makes electrical conduction with one of the
plurality of LED chips and the rear surface electrodes
include an end 1ndividual electrode connected to the corner
groove wiring.

In another embodiment, the corner grooves have a quad-
rant-circular section.

In another embodiment, the wirings 1include a main sur-
face interconnection wiring, a branch-like wiring and a wire.
The main surface interconnection wiring 1s placed near the
bottom surface 1n the transverse direction with respect to the
LED chips. The main surface interconnection wiring
extends 1n the longitudinal direction and 1s connected to the
corner groove wiring making electrical conduction with the
end common electrode. The branch-like wiring extends from
the main surface interconnection wiring between two LED
chips. With this configuration, the wire connects the two
LED chips and the branch-like wiring.

In another embodiment, the LED module further includes
an msulating film which 1s provided near the rear surface and
covers at least a portion of the individual electrodes and the
through holes.

In another embodiment, the LED module further includes
light transmitting resin covering the three LED chips.

In another embodiment, the light transmitting resin has a
trapezoidal section perpendicular to the transverse direction.

In another embodiment, the light transmitting resin has a
rectangular section perpendicular to the longitudinal direc-
tion.
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In another embodiment, the substrate has three through
holes and the wirings include three through wirings.

In another embodiment, the three through wirings deviate
from the LED chips making electrical conduction with the
three through wirings in the transverse direction and overlap
with the LED chips 1n a longitudinal direction of the main
surface.

In another embodiment, one of the three through wirings
making electrical conduction with one of the three LED
chuips inserted between the other two LED chips in the
longitudinal direction 1s placed 1n a position 1n the transverse
direction which 1s located opposite the two remaining
through wirings.

In another embodiment, the wirings have die bonding
pads as the pads to which the LED chips are die-bonded, and
the die bonding pads overlap with the through holes when
viewed 1n the thickness direction of the substrate.

In another embodiment, the rear surface electrodes
respectively 1nclude three individual electrodes making 2q
clectrical conduction with the through wirings.

In another embodiment, one of the two corner groove
wirings makes electrical conduction with two of the LED
chips and the other of the two corner groove wirings makes
clectrical conduction with one of the LED chips. With this 25
configuration, the rear surface celectrodes respectively
include two end common electrodes connected to the corner
groove wirings.

In another embodiment, the corner grooves have a quad-
rant-circular section.

In another embodiment, the LED module further includes
a reflector and light transmitting resin. The reflector 1s
formed on the main surface and has a reflecting surface
surrounding the three LED chips. The light transmitting
resin fills a region surrounded by the reflecting surface and
covers the three LED chips.

In another embodiment, the wirings include bonding pads
as the pads, and a wire connecting the bonding pads and one

of the three LED chips. One of the three through holes 4

overlaps with the bonding pads, and one of the three through
wirings makes electrical conduction with the bonding pads.

In another embodiment, the wirings have two die bonding,
pads as the pads to which two of the three LED chips are
die-bonded, and the two die bonding pads overlap with the 45
two through holes when viewed 1n the thickness direction of
the substrate.

In another embodiment, the rear surface electrodes
include two individual electrodes respectively making elec-
trical conduction with the two die bonding pads via the two 50
through wirings formed in the two through holes.

In another embodiment, the rear surface electrodes
include an end common electrode and an end i1ndividual
clectrode. The end common electrode 1s connected to one of
the two comer groove wirings and makes electrical conduc- 55
tion with the three LED chips. The end individual electrode
1s connected to the other of the two corner groove wirings
and makes electrical conduction with one of the three LED
chips.

In another embodiment, the wirings include a rear surtface 60
interconnection wiring which 1s formed on the rear surface
and connects the end common electrode and the through
wirings which make no electrical conduction with the two
individual electrodes.

Other features and advantages of the present disclosures 65
will be more apparent from the following detailed descrip-
tion 1n conjunction with the accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a front view showing main parts of an LED
module according to a first embodiment of the present
disclosure.

FIG. 2 1s a sectional view taken along line II-1I 1n FIG. 1.

FIG. 3 1s a bottom view showing the LED module of FIG.
1.

FIG. 4 1s a rear view showing the LED module of FIG. 1.

FIG. 5 1s a side view showing the LED module of FIG. 1.

FIG. 6 1s a front view showing main parts of an LED
module according to a second embodiment of the present

disclosure.
FIG. 7 1s a sectional view taken along line VII-VII 1n FIG.

6.

FIG. 8 15 a bottom view showing the LED module of FIG.
6.

FIG. 9 1s a rear view showing the LED module of FIG. 6.

FIG. 10 1s a front view showing main parts of an LED
module according to a third embodiment of the present
disclosure.

FIG. 11 1s a sectional view taken along line XI-XI 1n FIG.
10.

FIG. 12 1s a bottom view showing the LED module of
FIG. 10.

FIG. 13 1s a rear view showing the LED module of FIG.
10.

FIG. 14 1s a front view showing main parts ol a conven-

tional LED module.

DETAILED DESCRIPTION

Some embodiments of the present disclosure will now be
described in detail with reference to the drawings.

FIGS. 1 to 5 show an LED module according to a first
embodiment of the present disclosure. In this embodiment,

an LED module 101 includes a substrate 200, wirings 300,
three LED chips 401, 402 and 403 and light transmitting

resin 700. The LED module 101 1s formed as a side view
type LED module which 1s mounted on a circuit board 801
with a posture shown in FIG. 5. In thus embodiment, the
LED module 101 has sizes of about 3.0 mm 1n the x-direc-
tion, about 0.43 mm 1n the y-direction and about 1.3 mm in
the z-direction.

The substrate 200 1s an nsulating substrate made of, for
example, glass epoxy resin and has a rectangular parallel-
epiped shape with the x direction as a longitudinal direction,
the y direction as a traverse direction and the z direction as
a thickness direction. The substrate 200 includes a main
surface 201, a rear surface 202, a bottom surface 203 and
two lateral sides 204. In addition, the substrate 200 1s formed
with two through holes 211 and 212 and two corner grooves
221 and 222. As shown 1n FIGS. 1 and 4, the through holes
211 and 212 are placed in a portion in the substrate 200
opposite the bottom surface 203 i the y direction. In this
embodiment, the substrate 200 has an x-direction dimension
of about 3.0 mm, a y-direction dimension of about 0.43 mm
and a z-direction dimension of about 0.5 mm.

The two through holes 211 and 212 penetrate through the
substrate 200 1n the z direction and extend from the main
surface 210 to the rear surface 202. The corner grooves 221
and 222 are interposed between the lateral sides 204 and the
bottom surface 203 and extend 1n the z direction. The corner
grooves 221 and 222 extend from the main surface 201 to
the rear surface 202 and have a quadrant-circular section.

The wirings 300 form paths for supplying power to the

three LED chips 401, 402 and 403 and include die bonding
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pads 301, 302 and 303, two quadrant-annular portions 321,
a main surface interconnection wiring 322, a branch-like
wiring 323, corner groove wirings 341 and 342, through
wirings 351 and 352 and rear surface electrodes 370. The
wirings 300 have a stacked structure of Cu, N1 and Au
plating.

The die bonding pads 301, 302 and 303 are arranged 1n the
x direction and are bonded with the LED chips 401, 402 and
403, respectively. The die bonding pads 301 and 302 have a
combined shape of a square portion and a circular portion.
Circular portions of the die bonding pads 301 and 302 are
opposite to each other 1n the x direction. The die bonding
pad 303 has a square portion and a stripe shape portion
extending 1n the x direction.

The quadrant-annular portions 321 are formed near a
portion ol the main surface 201 connected to the corner
grooves 221 and 222. The main surface interconnection
wiring 322 has a stripe shape extending from the quadrant-
annular portion 321 formed near the corner groove 221 1n
the x direction and 1s disposed near one end of the main
surface 201 in the y direction. The branch-like wiring 323
extends 1n the y direction between the die bonding pads 301
and 302 from the middle portion of the main surface
interconnection wiring 322.

The comer groove wires 341 and 342 are formed to cover
the mnner sides of the corner grooves 221 and 222 of the
substrate 200 and extend from the main surface 201 to the
rear surface 202. The through wirings 351 and 3352 are
formed 1n the mner sides of the through holes 211 and 212,
respectively and have a cylindrical shape. The through wires
351 and 352 extend from the main surface 201 to the rear
surface 202. In this embodiment, the inside of the through
wirings 351 and 352 1s filled with resin 602.

The rear surface electrodes 370 are formed on the rear
surface 202. In this embodiment, the rear surface electrodes
370 include individual electrodes 371 and 372, an end
individual electrode 374 and an end common electrode 375.
The individual electrodes 371 and 372, the end individual
clectrode 374 and the end common electrode 3735 are
arranged 1n the x direction. The individual electrodes 371
and 372 are interposed between the end 1individual electrode
374 and the end common electrode 375. The individual
clectrode 371 overlaps with the through hole 211 when
viewed 1n the z direction and i1s connected to the through
wiring 351. The individual electrode 372 overlaps with the
through hole 212 when viewed 1n the z direction and 1s
connected to the through wiring 352. The end individual
clectrode 374 1s disposed near one end of the rear surface
202 and 1s connected to the cormner groove wiring 342. The
end common electrode 375 1s disposed near the other end of
the rear surface 202 and 1s connected to the comer groove
wiring 341.

In this embodiment, a plurality of insulting films 601 1s
formed on the rear surface 202. These insulating films 601
cover exposed portions of the rear surface 202 from the rear
surface electrodes 370 and portions of the individual elec-
trodes 371 and 372. The wirings 300 are not formed on the
bottom surface 203 and the bottom surface 203 1s entirely
exposed. When the LED module 101 i1s mounted on the
circuit board 801 shown 1in FIG. 5, a solder fillet 802 1s
formed, which 1s connected to the pads (not shown) of the
circuit board 801 and the individual electrodes 371 and 372.
The end individual electrode 374 and the end common
clectrode 3735 also include the solder fillet 802 formed
therein, with a portion of the solder fillet 802 filled 1n a space
defined by the end individual electrode 374 or the end
common electrode 375 and the circuit board 801.
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The LED chips 401, 402 and 403 are light sources of the
LED module 101 and have a stacked structure including, for
example, a p-type semiconductor layer, an n-type semicon-
ductor layer and an active layer interposed therebetween.
The LED chip 401 is die-bonded to the die bonding pad 301
and emits blue light, for example. The LED chip 402 is
die-bonded to the die bonding pad 302 and emits red light,
for example. The LED chip 403 1s die-bonded to the die
bonding pad 303 and emits green light, for example. The
LED chips 401 and 402 are connected to the branch-like
wiring 323 via wires 500, respectively. The LED chip 403 1s
connected to the main surface interconnection wiring 322
via another wire 500.

The 1individual electrode 371 makes electrical conduction
with the LED chip 401 via the through wiring 351. The
individual electrode 372 makes electrical conduction with
the LED chip 402 wvia the through wiring 352. The end
individual electrode 374 makes electrical conduction with
the LED chip 403 via the corner groove wiring 342. The end
common electrode 375 makes electrical conduction with the
LED chips 401, 402 and 403 via the comer groove wiring
341.

Light transmitting resin 700 1s formed on the main surface
201 of the substrate 200 and covers the LED chips 401, 402
and 403. The light transmitting resin 700 1s transparent resin
such as, epoxy resin, or resin which 1s capable of transmit-
ting light from the LED chips 401, 402 and 403. In this
embodiment, the light transmitting resin 700 has a trapezoi-
dal shape when viewed 1n the y direction and a rectangular
shape when viewed in the x direction. The light transmitting
resin 700 has, for example, a size of about 0.8 mm 1n the
z-direction.

Next, operation of the LED module 101 will be described.

According to this embodiment, a path from the individual
clectrodes 371 and 372 via the through wirings 351 and 352
1s used to supply power to the LED chips 401 and 402. This
path does not have a portion which surrounds the area from
the main surface 201 or the rear surface 202 into the bottom
surface 203. Thus, a space to be secured 1n the main surface
201 and the rear surface 202 for forming the wirings 300
may be reduced, thereby achieving compactness of the LED
module 101.

A path from the end individual electrode 374 and the end
common electrode 375 through the corner groove wirings
341 and 342 1s used to supply power to the LED chips 401,
402 and 403. Accordingly, the bottom surface 203 is not
covered with the wirings 300 at all. That 1s, there 1s no
portion surrounding the wirings 300 that exists ifrom the
main surface 201 or the rear surface 202 into the bottom
surface 203. Thus, the space to be secured in the main
surface 201 and the rear surface 202 for forming the wirings
300 may be further reduced.

As shown 1n FIG. 4, the through holes 211 and 212 are
separated from the bottom surface 203 in the y direction.
This can prevent the mounting position of the LED module
101 from being disturbed by any unintended deformation of
the individual electrodes 371 and 372 due to the existence of
the through holes 211 and 212.

FIGS. 6 to 13 show LED modules according to other
alternate embodiments of the present disclosure. In these
drawings, the same or similar elements as the first embodi-
ment are denoted by the same reference numerals.

FIGS. 6 to 9 show an LED module according to a second
embodiment of the present disclosure. An LED module 102
of this embodiment includes three through holes 211, 212
and 213, three individual electrodes 371, 372 and 373 and
two end common electrodes 375 and 376. The LED module
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102 further includes a retlector 710. The LED module 102
has an x-direction dimension of about 2.0 mm, a y-direction
dimension of about 0.5 mm and a z-direction dimension of
about 0.9 mm. For the purpose of convenience of under-
standing, the light transmitting resin 700 1s not shown 1n
FIG. 6.

A substrate 200 1s formed with the three through holes
211, 212 and 213. Through wirings 351, 352 and 333 (the
through wirings 351 and 353 not shown) are formed on the
inner sides of these through holes 211, 212 and 213. The
individual electrodes 371, 372 and 373 are connected to the
through wirings 351, 352 and 353, respectively. Three die
bonding pads 301, 302 and 303 are formed on a main surface
201. Three LED chips 401, 402 and 403 are die-bonded to
the die bonding pads 301, 302 and 303, respectively, and
make electrical conduction with the through wirings 351,
352 and 353, respectively. The through holes 211 and 213
(the through wirings 351 and 353) are disposed above the
LED chips 401 and 403, respectively, as shown in FIG. 6.
The through hole 212 (the through wire 352) 1s disposed
below the LED chip 402, as shown 1n FIG. 6.

Two bonding pads 311 and 312 are formed on the main
surface 201. The bonding pad 311 1s connected to the LED
chup 401 by a wire 500. The bonding pad 312 1s connected
to the LED chips 402 and 403 by different wires 500,
respectively. The boding pad 311 1s connected to one quad-
rant-annular portion 321 and makes electrical conduction
with the end common electrode 375 via a corner groove
wiring 341. The boding pad 312 1s connected to the other
quadrant-annular portion 321 and makes electrical conduc-
tion with the end common electrode 376 via a corner groove
wiring 342.

The reflector 710 1s made of, for example, white resin and
1s formed on the main surface 201. The reflector 710 has a
reflecting surface 711. The reflecting surface 711 surrounds
the LED chips 401, 402 and 403 and reflects light propa-
gating from the LED chips 401, 402 and 403 in the x or y
direction toward the z direction. The z-direction dimension
of the reflector 710 1s, for example, about 0.4 mm. A region
surrounded by the reflector 710 1s filled with light transmit-
ting resin 700.

This embodiment can also achieve compactness of the
LED module 102. By arranging the LED chips 401, 402 and
403 and the through holes 211, 212 and 213 in the form of
a zigzag, 1t 1s possible to reduce the x-direction dimension
ol the substrate 200.

FIGS. 10 to 13 show an LED module according to a third
embodiment of the present disclosure. An LED module 103
of this embodiment 1s different 1n configuration of wirings
300 1n the main surface 201 and the rear surface 202 from
the above-described LED module 102. The LED module
103 has sizes of about 2.7 mm 1n the x-direction, about 0.5
mm 1n the y-direction and about 0.9 mm 1n the z-direction.
For the purpose of convenience of understanding, the light
transmitting resin 700 1s not shown 1n FIG. 10.

In this embodiment, a die bonding pad 303 1s connected
to a quadrant-annular portion 321. The quadrant-annular
portion 321 1s connected to a corner groove wiring 342. Rear
surtace electrodes 370 include an end individual electrode
374. The end individual electrode 374 1s connected to the
corner groove wiring 342. A bonding pad 312 connected to
an LED chip 403 by a wire 500 1s connected to a through
wiring 353 (not shown) formed 1n a through hole 213. The
rear surface electrodes 370 also include a rear surface
interconnection wiring 378. The rear surface interconnection
wiring 378 connects the through wiring 353 and an end
common electrode 375. In the main surface 201, a bonding
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pad 311 1s connected to LED chips 401 and 402 by wires
500, respectively. The bonding pad 311 makes electrical
conduction with the end common electrode 375 via a corner
groove wiring 341. This allows the end common electrode
375 to make electrical conduction with the LED chip 403 as
well as the LED chips 401 and 402. Through holes 211 and
212 overlap with the LED chips 401 and 402, respectively,
when viewed 1 the z direction.

This embodiment can also achieve compactness of the
LED module 103. By overlapping the through holes 211 and
212 with the LED chips 401 and 402, respectively, when
viewed 1n the z direction, 1t 1s possible to accelerate com-
pactness of the substrate, that 1s, the LED module 103.

The LED module of the present disclosure 1s not limited
to the above-described embodiments. Detailed configuration
of various components of the LED module of the present
disclosure may be modified 1n various ways 1in design.

According to the above embodiments, a path through the
through wirings 1s used to supply power to the LED chips.
This path does not have a portion rounded from the main
surface or the rear surface into the bottom surface. This may
result 1n reduction of a space to be secured 1in the main
surface and the rear surface for forming the wirings, thereby
achieving compactness of the LED module.

While certain embodiments have been described, these
embodiments have been presented by way of example only,
and are not intended to limit the scope of the disclosures.
Indeed, the novel methods and apparatuses described herein
may be embodied 1n a variety of other forms; furthermore,
various omissions, substitutions and changes in the form of
the embodiments described herein may be made without
departing from the spirit of the disclosures. The accompa-
nying claims and their equivalents are intended to cover
such forms or modifications as would fall within the scope
and spirit of the disclosures.

What 1s claimed 1s:

1. An LED module comprising:

a substrate including rectangular main and rear surfaces
which are opposite each other, each of the main and
rear surfaces having a longer side and a shorter side;

a side surface being a mounting surface and connecting,
the longer sides of the main and rear surfaces;

one or more LED chips supported by the main surface of
the substrate; and

wirings which are formed on the substrate and make
clectrical conduction with the LED chips,

wherein the substrate includes one or more through holes
penetrating from the main surface to the rear suriace,

wherein the wirings include pads which are formed on the
main surface and make electrical conduction with the

LED chips, rear surface electrodes which are formed on
the rear surface, and through wirings which make
clectrical conduction between the pads and the rear
surface electrodes and are formed on the 1nner sides of
the through holes,

wherein three spaced LED chips are arranged along a
longitudinal direction of the main surface, and

wherein the substrate includes three through holes and the
wirings 1nclude three through wirings;

wherein the substrate includes a pair of lateral sides
connecting the main surface and the rear surface in both
ends of the substrate 1n the longitudinal direction and
two corner grooves which are interposed between the
lateral sides and the side surface, and reach the main
surface and the rear surface 1n a thickness direction of
the substrate, and
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wherein the wirings include two corner groove wirings
formed on the inner sides of the two corner grooves.

2. The LED module of claim 1, wherein one of the two

corner groove wirings makes electrical conduction with two
of the LED chips and the other of the two commer groove
wirings makes electrical conduction with one of the LED
chips, and

wherein the rear surface electrodes respectively include
two end common electrodes connected to the corner
groove WIrngs.

3. The LED module of claam 1, wherein the corner

grooves have a quadrant-circular section.

4. An LED module comprising:

a substrate including rectangular main and rear surfaces
which are opposite each other, each of the main and
rear surfaces having a longer side and a shorter side;

a side surface being a mounting surface and connecting,
the longer sides of the main and rear surfaces;

one or more LED chips supported by the main surface of
the substrate; and

wirings which are formed on the substrate and make
clectrical conduction with the LED chips,

wherein the substrate includes one or more through holes
penetrating from the main surface to the rear surface,

wherein the wirings include pads which are formed on the
main surface and make electrical conduction with the

LED chips, rear surface electrodes which are formed on
the rear surface, and through wirings which make
clectrical conduction between the pads and the rear
surface electrodes and are formed on the 1nner sides of
the through holes,

wherein three spaced LED chips are arranged along a
longitudinal direction of the main surface, and

wherein the substrate includes three through holes and the
wirings include three through wirings;

wherein the substrate includes a pair of lateral sides
connecting the main surface and the rear surface in both
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ends of the substrate 1n the longitudinal direction and
two corner grooves which are interposed between the
lateral sides and the side surface and reach the main
surface and the rear surface 1n a thickness direction of
the substrate;
wherein the wirings include two corner groove wirings
formed on the inner sides of the two corner grooves;
wherein the wirings include bonding pads as the pads, and
a wire connecting the bonding pads and one of the three
LED chips;
wherein one of the three through holes overlaps with the
bonding pads, and one of the three through wirings
makes electrical conduction with the bonding pads;

wherein the wirings include two die bonding pads as the
pads to which two of the three LED chips are die-
bonded, and the two die bonding pads overlap with the
two through holes when viewed in the thickness direc-
tion of the substrate; and

wherein the rear surface electrodes include two individual

clectrodes respectively making electrical conduction
with the two die bonding pads via the two through
wirings formed 1n the two through holes.

5. The LED module of claim 4, wherein the rear surface
clectrodes 1include an end common electrode which 1s con-
nected to one of the two corner groove wirings and makes
clectrical conduction with the three LED chips, and an end
individual electrode which 1s connected to the other of the
two corner groove wirings and makes electrical conduction
with one of the three LED chips.

6. The LED module of claim 5, wherein the wirings
include a rear surface interconnection wiring which 1is
formed on the rear surface and connects the end common
clectrode and the through wirings which make no electrical
conduction with the two individual electrodes.

7. The LED module of claim 4, wherein the corner
grooves have a quadrant-circular section.
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